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“Fock ” ( $=$ Fock
) Fock $-_{\mathrm{i}}i^{7}$
$\{q_{n}\}_{n\in \mathrm{N}},$ $\{p_{n}\}_{n\in \mathbb{N}}$ Fock
$\{Q_{t}\}_{t\geq 0},$ $\{P_{t}\}_{t}\geq 0$
– $\{q_{n}\}_{n\in \mathbb{N}}$ ( $\{p_{n}\}_{n}$ )
$\in \mathrm{N}$
‘ /-
$\{Q_{t}\}_{t\geq 0}$ ( $\{P_{t}\}_{t\geq 0}$ )
$0$ $\mathrm{t}$ $\{Q_{t}\}\iota\geq 0$ ( $\{P_{t}\}_{t\geq}0$ )
$-i$ $\{q_{n}\}_{n\in \mathbb{N}}$ ( $\{p_{n}\}_{n}$ )
$\in \mathbb{N}$
1.
(Quantum Probability Theory) (Quantum
Stochastic Calculus) [Par, Mey] Hudson-Parthasarathy
$[\mathrm{H}\mathrm{u}\mathrm{P}]_{\text{ }}$ Applebaum-Hudson ( $\mathrm{B}\mathrm{a}\mathrm{r}\mathrm{n}\mathrm{e}\mathrm{t}\mathrm{t}- \mathrm{s}\mathrm{t}\mathrm{r}\mathrm{e}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{r}- \mathrm{w}\mathrm{i}\mathrm{l}\mathrm{d}\mathrm{e}^{)}$
$\supset \mathrm{i}$ $[\mathrm{A}\mathrm{p}\mathrm{H}, \mathrm{B}\mathrm{S}\mathrm{w}]\text{ }$ K\"ummerer-Speicher
$[\mathrm{K}\mathrm{u}\mathrm{S}]$ 3 Fock $\Phi_{b_{\mathit{0}}on^{\text{ }}}S$
Fock $\Phi_{f\text{ }}ermion$ Fock $\Phi_{free}$ ( Fock
1 $\mathrm{R}$ $L^{2}$ Hilbert $\mathcal{H}=L^{2}(\mathrm{R})$
) 3 Fock Bos&Einstein (
) Fermi-Dirac ( ) Maxwell-Boltzmann ( )
. 1 $\mathcal{H}$
3 $\mathrm{R}^{3}$ $L^{2}$ $L^{2}(\mathrm{R}^{3})$
1 $\mathcal{H}$ ( ) $\mathrm{R}+$ $L^{2}$ $L^{2}(\mathrm{R}_{+})$
Fock
( Poisson
) . Fock
$\{Q_{t}\}_{t\geq 0},$ $\{P_{t}\}_{t\geq 0}$ 1 $h\in \mathcal{H}$
$a_{h}^{+},$ $a_{h}^{-}$
$b_{h}^{+},$ $b_{h}^{-}$
$c_{h}^{+},$ $c_{h}^{-}$ 1 $h$.- $[0, t)$ $\chi_{\mathrm{l}0,\iota)}$
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$A_{t}^{+}=a_{\chi_{\mathfrak{l}}0,t)}^{+},$ $A_{t}^{-}=a_{\chi_{[0,\mathrm{t})}}^{-}\text{ }$
$\mathrm{x}$
$B_{t}^{+}=b_{\chi_{\iota \mathrm{O},t)}}^{+},$ $B_{t}^{+}=b_{\chi_{\iota 0.t)}}^{-}\text{ }$ $C_{t}^{+}=c_{x_{\mathrm{l}0,\iota)}}^{+}$ , $C_{t}^{+}=c_{\chi_{\mathrm{l}0,t)}}^{-}$
$Q_{t}^{(boson}\rangle$ , $P_{t}(boSon\rangle$ $\text{ }$
$Q_{t}^{(ferm},$$P^{(fim)}ion\rangle$$l\text{ }erm$ $Q_{t}^{(f^{r}ee)},$ $P_{t}^{(f^{r}ee)}$
$Q_{t}^{()}bosm$ $=$ $A_{t}^{+}+A_{t}^{-}$ , $P_{t}^{(b_{\mathit{0}}s}on)$ $=$ $i(A_{tt}^{+}-A^{-})$ ,
$Q_{t}^{(f^{erm}ion)}$ $=$ $B_{t}^{+}+B_{t}^{-}$ , $P_{t}^{(f^{er}}mion)$ $=$ $i(B_{t}+-B-)t$ ’
$Q_{t}^{(fe)}re$ $=$ $C_{t}^{+}+C_{t}^{-}$ , $P_{t}^{(free)}$ $=$ $i(C_{t}^{+}-c^{-)}t$
( $i$ ) $Q_{t}^{(b_{\mathit{0}}S}on$ ) (
$P_{t}^{(b)}oSon)$ ( Wiener ) $B(t)$ $\Omega_{BM}$
$B(t)\cdot$ : $L^{2}(\Omega_{BM})\ni f\vdasharrow B(t)f\in L^{2}(\Omega_{BM})$
(Wiener-It&Segal )
$\{Q_{t}^{(\mathit{0}}\}_{t}bson)\geq 0$
$Q_{t}^{()}bosm$ $0$ $t$ Gauss
$\{Q_{t}^{(b_{\mathit{0}})}\}_{t\geq 0}son$ – $\{P_{t}^{(b_{os}\rangle}\}ont\geq 0$
IL $\{Q_{t}^{(fermi_{on}})\}_{t\geq 0}$
$t_{1}\neq t_{2}$ : $Q_{t_{1}}^{(f^{erm}n}i_{\mathit{0}})_{Q_{t}^{(f}2}ermion$) $\neq Q_{t_{2}}^{(fn}ermio$) $Ql_{1}(fermion)$
, Gauss $0$ $t$ Bern0u i 2
[Mey] $\{Q_{t}^{(f^{re}e)}\}_{t\geq}0$
$0$ $t$ Wigner
$[\mathrm{s}_{\mathrm{p}\mathrm{e}}]$
Fock $Q_{t},$ $P_{t}$
( $A_{t}^{+},$ $A_{t}^{-}$ )
$2\mathrm{i}$
$\Phi_{boson}$ $\sim$ Bosonic BM $Q_{t}^{(bos}on$) $=A_{t}^{+}+A_{t}^{-}$ $\sim$ Bosonic QSC
$\Phi_{fermi}on$ $\sim$ Fermionic BM $Q^{(}f^{e}rmion$) $=B_{t}^{+}+B_{t}^{-}$ $\sim$ Fermionic QSC
$\Phi_{free}$ $\sim$ Free BM $Q_{t}^{(f^{re})}e=C_{t}^{+}+C_{t}^{-}$ $\sim$ Free QSC
: “Fock ”
$\Phi$ $\sim$ BM $\sim$ QSC
“Fock ”
Fock $\Phi_{boson}$ ,
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Fock $\Phi_{fermim\text{ }}$ Fock $\Phi_{free\text{ }}$ Fock ( )
$0_{\text{ }}$
$\otimes$
1 $h\in \mathcal{H}$
adjoint :
$a_{h}^{+}$ $=$ $h\mathrm{o}$ . , $a_{h}^{-}$ $=$ $(a_{h}^{+})^{*}$ ,
$b_{h}^{+}$ $=$ $h\wedge\cdot$ .
}
$b_{h}^{-}$ $=$ $(b_{h}^{+})^{*}$ ,
$c_{h}^{+}$ $=$ $h\otimes$ $\cdot$ , $c_{h}^{-}$ $=$ $(c_{h}^{+})^{*}$ .
Fock
( $=1$ )
$\mathrm{f}\mathrm{f}_{-\mathrm{T}^{\mathrm{i}}}^{\mathrm{J}}\}\not\in\iota(-\overline{7}ffi_{J}\nearrow,\mathrm{J}t.arrow)$
$\triangleright$ ( ) Fock ( Fock
) Fock – $i^{7}$
“
Fock
– $\text{ ^{}\vee}’ C$ Fock
Fock ( Fock ) (toy Fock space
nonstandard model $?$ ) toy Fock space
[Mey]
2. Fock ( )
Fock $T$
$\mathbb{N}=\{1,2,3, \cdots\}$ $T$
$r$ $\sigma=$ ( $\mathrm{i}_{r},$ $\cdots$ , $i_{2}$ , ) ( $i_{r}>...>i_{2}>i_{1}$ )
$\sigma=$ $(i_{r}> ...>i_{2}>i_{1})$ $\tau^{\mathrm{M}_{r}}$ $r=0$ $\tau^{\mathrm{M}_{r}}$
A – $\{\Lambda\}$ $\tau^{\mathrm{M}_{r}}$ $l^{2}$ Hilbert
$\mathcal{H}_{r}=l2(_{\tau \mathrm{M}_{r}})$ $r$ ( )
Hilbert $\Phi=\oplus_{r=0}^{\infty}\mathcal{H}_{r}$ ( ) Fock (monotone Fock space)
Fock $\Phi$ $\sigma\in\tau^{\mathrm{M}_{r}}$ Hilbert
$\{e_{\sigma}|\sigma\in\bigcup_{r=0\tau}^{\infty}\mathrm{M}_{r}\}$ $e_{\sigma}$ ( $e_{\sigma}(\tau)=1(\tau=\sigma),$ $=0(\mathcal{T}\neq\sigma)$ $l^{2}$
$\Omega=e_{\Lambda}$ $r$ $\mathcal{H}_{r},$ $r=0,1,2,$ $\cdots$ ,
$\Phi_{0}\subset\Phi$ $\triangleright$ (monotone product)
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$\triangleright$ 2
$e_{(>}i_{r}\cdots>i2>i_{1})\triangleright e_{(j_{\mathit{8}}j_{2}}>\ldots>>j_{1})$
$=\{$
$e_{(>}i_{r}>\cdots>i_{2}i_{1>j_{\epsilon}j_{2}j1}>\cdots>>)$ ($i_{1}>j_{s}$ ),
$0$ ( )
$\Phi_{0}$
$e_{\sigma}\triangleright e_{\Lambda}--$
$e_{\Lambda}\triangleright e_{\sigma}=e_{\sigma}$ $i\in T$ $\delta_{i}^{+}$
$\delta_{i}^{-}$
$\delta_{i}^{+}e_{(j_{r}\cdots>j>}j_{1})=>2-\{$
$e_{(i>j_{r}>\cdots>}j2>j_{1})$ ($i>j_{r}$ ),
$0$ ( ),
$\delta_{i}^{-}e_{(j_{\Gamma}>}\ldots=>j\mathrm{z}>j_{1})\int e_{(j_{r-1>}\cdots j_{2>}j_{1}}>)$ $/\mathrm{x}m(i=jr_{\mathrm{L}\mathrm{b}\backslash }\sigma;)$ ),
$\iota$ $\iota\dot{/}r/\cdots/\dot{/}.z/_{\mathrm{J}1}/$ 1 $0$ ( ).
$\delta_{i}^{+}\Omega=e_{i},$ $\delta_{i}^{-}\Omega.=0$ $\triangleright$
$e_{\sigma}-,$ $e_{i}\triangleright e_{\sigma}\text{ _{ }}$
.
$\delta_{i}^{-}$ $\delta_{i}^{+}$
adjoint ( 1) $c*$
$A=C^{*}(1, \delta_{ii^{-}}+, \delta|i\in T)$ $S\subset T$ $\{1, \delta_{i}^{+}, \delta^{-}i|i\in S\}$
$C^{*}$ $A(S)=c^{*}(1, \delta_{i’ i^{-}}^{+}\delta.|i\in S)$ $C^{*}$ $A$ $\phi(\cdot)=<\Omega|\cdot\Omega>$
$(A, \phi)$ $C^{*}$
3.
Fock $\Phi$ $\delta_{k}^{+}$ , $\delta_{k}^{-}(k\in T)$ $q_{k},$ $p_{k}$
:
$q_{k}=\delta_{k}^{+-}+\delta_{k}$ , $p_{k}=i(\delta_{kk}+-\delta-)$ .
$i$ $(\in \mathbb{C})$
$q_{k},$ $p_{k}$
$\{-1,0, +1\}$ $\phi$ $P\{-1\}=$
$P \{+1\}=\frac{1}{2}$ , $P\{0\}=0$ $qk,$ $Pk$ l $\phi$
$\pm 1$ $\frac{1}{2}$
$q_{k},$ $p_{k}$ Bernoulli
$C^{*}$ $(A, \phi)$ $i\in T$
$\delta_{i}^{+},$ $\delta_{i}^{-}$
.
( 1) $C^{*}$ $A_{i}=C^{*}(1,$ $\delta^{+},$$\delta_{i^{-)}}i$
$c*$ $\{A_{i}|i\in T\}$
31 $c*$ $\{A_{\phi}|i\in T\}$
:
$\phi(A1A2\ldots An)=\emptyset(A_{1})\emptyset(A2)\cdots\phi(A_{n})$ , $\forall A_{1}\in A_{1},\forall A_{2}\in A_{2},$ $\cdots,\forall A_{n}\in A_{n}$ .
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KUUmmerer
32 $Q_{n}=q_{1}+q_{2}+\cdots+q_{n}$ ( $P_{n}=p_{1}+p_{2}+\cdots+p_{n}$ )
$\phi$ (K\"ummerer )
$Q_{n}=q_{1}+q_{2}+\cdots+q_{n}$ ( $P_{n}=p_{1}+p_{2}+\cdots+Pn$ )
Bernoulli “ ” – $p$
– $\{Q_{n}\}_{n\in \mathbb{N}}$ ( $\{P_{n}\}_{n\in}\mathrm{N}$ )
33( . - ) – $i^{r}$ $Q_{n}=q_{1}+q2+\cdots+q_{n}$
‘ $\frac{Q_{n}}{\sqrt{n}}$ $\phi$ $\mu$ :
$\frac{d\mu}{dx}(x)=\{$
$\frac{1}{\pi\sqrt{(\sqrt{2}+X)(\sqrt{2}-X)}}$
$(-\sqrt{2}<x<\sqrt{2})$ ,
$0$ ( ).
( $\alpha^{)}$ $\int$\not\in $\text{ _{}\backslash }\frac{Q_{n}}{\sqrt{n}}$ $\phi$ $P$ $m_{p}^{(n)}$
$m_{p}^{(n)}$ $=$ $\phi((\frac{Q_{n}}{\sqrt{n}})^{p})$
$=$ $( \frac{1}{\sqrt{n}})i_{1},i,\cdots,i12\sum_{2}^{p}nP^{=}\phi(q_{i_{\mathrm{p}}}\cdots q_{iqi_{1}})$
$=$ $( \frac{1}{\sqrt{n}})i_{1},i2,\cdots,1q\sum_{i_{\mathrm{p}^{=}}}^{\mathrm{p}}<\Omega|in\mathrm{p}\ldots qi_{2}qi_{1}\Omega>.$
$q_{i}$ $e_{\sigma}$
$q_{i}e_{(j_{r}}>\ldots>j2>j1)=\{$
$e_{(i>j_{r}>\cdots>jj1}2>)$ ($i>j_{r}$ ),
$e_{(j_{r-1>\cdots>j_{2}j_{1})}}>$ ($i=j_{r}$ ),
$0$ ( ).
{ $e_{\sigma}| \sigma\in\bigcup_{r=0\tau^{\mathrm{M}_{r}\}}}^{\infty}\cup\{0\}$ $q_{i}$
$<\Omega|q_{i_{\mathrm{p}}q_{i_{2}}q_{i_{1}}\Omega}\ldots>$ } $0$ 1
$m_{p}^{(n)}=( \frac{1}{\sqrt{n}})\mathrm{p}\neq\{(i_{p2,1}, \cdots, ii)\in\{1, \cdots, n\}p|qi_{\mathrm{p}}\ldots q_{i}2qi_{1}\Omega=\Omega\}$.
($m_{p}^{(n)}=0$ , P: ) $P$
$2k$
$S_{p}(n)=\{s=(i_{p}, \cdots, i_{2}, i\mathrm{l})\in\{1, \cdots, n\}^{p}|q_{i_{\mathrm{P}}}\cdots qi_{2}q_{i_{1}}\Omega --... \Omega\}$
$\lim_{narrow\infty}(\frac{1}{\sqrt{n}})^{\mathrm{p}}\# S_{\mathrm{p}}(n)$ $S_{p}(n)$
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path
$S_{p}(n)$ $s=$ ( $i_{p},$ $\cdots,$ $i_{2}$ , il)
$S_{\mathrm{p}}(n)$ $s=(i_{p}, \cdot\cdot*, i_{2}, i_{1})$ $s=(1,2,2,2,3,3,2,1)\in S_{8}(n)$
$q1q2q_{2}q2q3q_{3}q2q1\Omega$
$\Omega e_{1}\underline{q_{1}}\underline{q_{2}}e_{21}\underline{q_{2}}q_{2}e_{1^{arrow}21}e\underline{q_{3}}e_{321}\underline{q_{3}}e_{21}\underline{q_{2}}\underline{q_{1}}e_{1}\Omega$
$q_{i}$ 1
1
$\mathrm{t}_{\mathit{3},}^{1}\iota l’\mathrm{e}_{\overline{J}\angle\backslash }.\cdot.t\nwarrow\iota t\cdot$
,
$7_{\sim}\backslash (’\sim \mathit{1}_{\dot{\mathrm{A}}}\mathrm{C}\iota \mathrm{t}.\nwarrow$
$\iota i_{\swarrow}^{\tau_{\mathrm{A}}}.\zeta_{\geq}\lrcorner \mathrm{i}$
$(^{\nearrow}.x\iota_{\overline{\backslash }\backslash ^{\grave{7}\angle}}$
$\neg\alpha^{\angle}\ell i_{1}\hat{\epsilon}_{/}$
$\mathrm{C}_{\mathrm{t}}$
$\mathrm{e}_{1}\nwarrow^{?}’\Omega-$
$s=(1,2,2,2,3,3,2,1)\in S_{8}(n)$ l $\mathrm{u}\mathrm{p}\uparrow$ $\mathrm{d}\mathrm{o}\mathrm{w}\mathrm{n}\downarrow$ $\pi(s)=(\downarrow,$ $\downarrow,$ $\dagger,$ $\downarrow$
$,$
$\downarrow,$ $\uparrow,$ $\uparrow,$ $\uparrow)\text{ ^{}-}.\mathrm{c}\backslash$ $S_{p}(.n)\ni s=(i_{\mathrm{P}}, \cdots, i_{2}, i1)->\pi(S)=(\epsilon_{p’ 2}\ldots, \epsilon, \epsilon_{1})$
$\uparrow,$ $\downarrow$ $\pi(s)$ (1),(2) :
(1) $\#\{j|\epsilon_{j}=\uparrow\}$
.
$=\#\{j|\in_{j}=\downarrow\}$ ;
(2) $\#\{j|l\geq j\geq 1, \epsilon_{j}=\uparrow\}$ $\geq$ $\#\{j|l\geq j\geq 1, \epsilon_{j}=\downarrow\}$ , $\forall l=1,2,$ $\cdots,p$ .
( ) 1 $P$ $\{p, p-1, \cdots, 2,1\}$
$\pi(s)$ $g(s)$
2 $j,$ $l\in\{p,p-1, \cdots, 2. ’ 1\},$ $j>l$ , (a), (b)
:
$(a)$ $\#\{h|l’\geq h\geq l, \epsilon_{h}=\uparrow\}$ $>$ $\#\{h|\iota’\geq h\geq\iota, \epsilon_{h}=\downarrow\},$ $j>\forall l’\geq\iota$ ;
$(b)$ $\#\{h|j\geq h\geq\iota, \mathcal{E}_{h}=\uparrow\}$ $=$ $\#\{h|j\geq h\geq\iota, 6h=1\}$ .
$\uparrow,$ $\downarrow$ $\pi(s)=(\downarrow, \downarrow, \uparrow, \downarrow, \downarrow, \dagger, \uparrow, \dagger)$
$\mathfrak{z}^{\mathrm{t}^{r}\dot{9}1}=$
$\overline{\mathfrak{t}_{i\neg}}\downarrow-$
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bra (= ) “(” ket (= ) “)”
“wel-formed formula”
$(()(()))$
( non-crossing pair partition )
$s=$ ($i_{p’}\ldots,$ $i_{2},$ i ) $\in S_{p}(n)$ $g=g(s)$
:
$V(g) \equiv\lim_{narrow\infty}(\frac{1}{\sqrt{n}})^{p}\#\{_{S}\in s(p)n|g(_{S})=g\}$ .
$m_{p}= \lim_{narrow}\infty m^{(n)}p$ $g$ $V(g)$
:
$m_{p}=$ $\sum V(g)$
$g\in G(p)$
$G(p)$ $P$ $V(g)$
$V(]\urcorner \mathrm{n}\Pi )$ $=$ $\lim_{narrow\infty}(\frac{1}{\sqrt{n}})^{66}$ $\#$ { $(n)|g(S)=1\mathrm{n}\urcorner$ fl }
$=$ $\lim_{narrow\infty}(\frac{1}{\sqrt{n}})^{6}\frac{n(n-1)}{2}\cdot n=$
$\frac{1}{2}$ .
$g$
:
(i) $V(\mathrm{I}\urcorner)=1$ ;
(ii) $V(ig \neg)=\frac{1}{\#\{\mathrm{h}\mathrm{n}\mathrm{e}\mathrm{s}\mathrm{i}\mathrm{n}g\}+1}V(g)$ ;
(iii) $V(g_{1}g_{2}$ . . . $g_{l})=V(g_{1})V(g_{2})\cdots V(gl)$ .
$V(g)$
$= \{\frac{1}{4}\cdot(\frac{1}{3}\cdot(\frac{1}{2}\cdot 1))\}\cdot\{\frac{1}{4}\cdot(1\cdot 1\cdot 1)\}\cdot\{$
$\frac{1}{5}$ . $(1 \cdot(\frac{1}{2}\cdot 1)\cdot 1)\}$
1
960
$g$ $P$
$m_{\mathrm{p}}$
:
$\{$
$m_{2k+1}$ $=$
$0$ ,
$m_{0}$ $=$ 1,
$m_{2k}$ $=$
$\sum k$
$\sum$ $\frac{m_{2(k_{1}-1)}}{k_{1}}\frac{m_{2(k_{2}-1)}}{k_{2}}\ldots\frac{m_{2(k_{j}-1)}}{k_{j}}$ .
$j=1$ $k_{1}+k_{2}+\cdots+kj=k$
$k_{1}\geq 1,$ $k_{2}\geq 1,$ $\cdots,$ $k_{j}\geq 1$
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$\{m_{2k}\}_{k}^{\infty}=0$ ( ) $f(s)= \sum_{k}\infty=0m2kSk$
$g(s)= \int_{0}^{s}f(s)d_{S}$ . . .
$.\cdot:$
. $-$
$f(s)$ $=$
$1+ \sum_{k=1}^{\infty}(k\sum_{j=1}k_{1}\geq 1,k2\geq 1,\cdot\cdot,k_{j}\geq k_{1}+k_{2}+\cdots+\sum_{j}.k=k1$ $\frac{m_{2(k_{1}1)}-}{k_{1}}\frac{m_{2(k_{2}-1)}}{k_{2}}\ldots\frac{m_{2(k_{j}-}1)}{k_{j}}]s^{k}$
$=$ $1+ \sum_{j=1}$
$=$
$1+ \sum g(s)\infty j$
$j=1$
1 . . $\mathrm{d}\backslash \cdot$ .
$=$
$\overline{1-g(s)}$
.
$g$ :
$g’(_{S})= \frac{1}{1-g(s)}$ , $g(0)=0$.
– $g(s)$ $f$ :
$f’(S)=f(S)^{3}$ , $f(0)=1^{\cdot}$
$f(s)= \frac{1}{\sqrt{1-2s}}.$
.
2 ^
:.. : .
$m_{2k}=(-2)^{k}$ .
$mu$
$\frac{1}{\pi}\int_{-\sqrt{2}}^{\sqrt{2}}\frac{1}{1-sx^{2}}\frac{dx}{\sqrt{(\sqrt{2}+X)(\sqrt{2}-X)}}$ $=$ $\frac{1}{\sqrt{1-2s}}$ .
$\{m_{p}\}_{p=0}^{\infty}$
Hamburger $\text{ ^{}\backslash }$ – Carleman
2
. 1. – $\{p_{n}\}_{n\in \mathrm{N}}$
Fourier-Wiener
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2. $(i_{\mathrm{p}}>\cdots>i_{2}>i_{1})$ $(i_{p}<\cdots<i_{2}<i_{1})$
Fock
3. $\{m_{p}\}_{p\in \mathrm{N}}$ Wigner
$\{w_{p}\}_{p\mathrm{N}}\in$ :
$w_{2k+1}$ $=$ $0$ ,
$w_{0}$ $=$ 1,
$k$
$w_{2k}$ $=$ $\sum$ $\sum$ $w_{2(k_{1}}-1)w_{2}(k_{2}-1)\ldots w2(k_{j}-1)$ .
$j=1$ $k_{1}+k_{2}+\cdots+kj=k$
$k_{1}\geq 1,$ $k_{2}\geq 1,$ $\cdots,$ $k_{j}\geq 1$
4. Fock
$X_{k}=\delta_{k}+\delta_{k}+-,$ $Y_{k}=i(\delta_{k}^{+}-\delta_{k}^{-)},$ $Z_{k}=\delta_{kk}-\delta+-\delta_{kk}^{+_{\delta}-}$ .
3 $\{X_{k}, Y_{k} , Z_{k}\}$ :
$[X_{k}, Y_{k}]=2iZ_{k},$ $[Y_{k}, z_{k}]=2iX_{k}$ , $[Z_{k}, X_{k}]=2iY_{k}$ .
Fock “ ” (Kummerer
)
4. Fock ( )
Fock $T$
$\mathrm{R}_{+}=\{t\in \mathrm{R}|t\geq 0\}$ $\sigma=(s_{r}>$
$...>s_{2}>s_{1})$ $\sigma$ $>\backslash \backslash r$
$\Sigma_{r}=\{\sigma=(s_{r}>\cdots>s_{2}>s_{1})|s_{i}\in T\}$ $r=0$ IJ A
$\Sigma_{0}=\{\Lambda\}$ $\Sigma_{r}$
$(\subset \mathrm{R}^{r})$ Lebesgue
$L^{2}$ Hilbert $\mathcal{H}_{r}=L^{2}(\Omega)$ Hilbert $\mathcal{H}_{r}$
$r$ Hilbert $\Phi=\oplus_{r=0}^{\infty}\mathcal{H}_{r}$ Fock (monotone Fock
space) $r=0$ $\Sigma_{0}=\{\Lambda\}$ (A ) 1
$0$ (= ) $\mathcal{H}_{r}=L^{2}(\Sigma_{0})$ $\mathbb{C}$
$1\in \mathbb{C}$ \Omega \in H $\Omega\in\Phi$
$r$ $\prime u=u(\sigma)\in \mathcal{H}_{r}$ $s$ $v=v(\tau)\in \mathcal{H}_{s}$ (monotone
product) $u\triangleright v$
$(u\triangleright v)(\sigma>\tau)=u(\sigma)v(_{\mathcal{T}})$
$(\sigma>\tau)$ $\sigma=(s_{r}>\ldots>s_{2}>s_{1})$ $\tau=(t_{s}>\cdots>t_{2^{\backslash }}.>t_{1})$
$(s_{r}>\cdots>s_{2}>s_{1}>t_{s}>\cdots>t_{2}>t_{1})$ ( $s_{1}>t_{s}$ )
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$r$ $\Phi_{0}$ ($\Phi$ ) $\Phi_{0}$
$\Omega$ 1
$h\in \mathcal{H}_{1}$ $\Phi_{0}\ni u\mapsto h\triangleright u\in\Phi_{0}$ $\delta_{h}^{+}$ : $\Phiarrow\Phi$ $h$
adjoint $\delta_{h}^{-}=(\delta_{h}^{+})^{*}$ $h$
$\delta_{h}^{-}$ $r$ $u=u(t_{r}>\cdots>t_{2}>t_{1}),$ $r\geq 1$ ,
$( \delta_{h}^{-_{u}})(tr-1>. . . >t_{2}>t_{1})=\int_{t_{r}>t_{r}>}-1\ldots>t2>t1t_{r}d\overline{h(t_{r})}u(t_{r}>t_{r}-1> ...>t_{2}>t_{1})$
$\delta_{h}^{-}\Omega=0$ $h\mapsto\delta_{h}^{+}$
$h\mapsto\delta_{h}^{-}$
$\delta_{h}^{+},$
$\delta_{h}^{-}$ ( 1) $A=C^{*}(1,$ $\delta_{h}^{+},$ $\delta_{h}^{-}|h\in$
$\mathcal{H}_{1})$ $c*$ $A$ $\phi$ $(A, \phi)$
$C^{*}$
$\triangleright$ , $(u\triangleright v)(\sigma>\tau)=u(\sigma)v(\tau)$ , $\otimes$
: $\triangleright\neq\otimes$ 1 $f$ “ ” 1
$g$ “ ” ( “ ” )
$f\triangleright g=0$ – ( ) –
$f\otimes g\neq 0$
5.
$C^{*}$ $(A, \phi)$ ( )
$\{D_{t}^{+}\}_{t}\geq 0$ $\{D_{t}^{-}\}_{t}\geq 0$
$D_{t}^{+}=\delta_{\chi_{\mathrm{I}}0,\mathrm{r})}^{+}$ , $D_{t}^{-}=\delta_{\chi\iota 0,t)}^{-}$
$Q_{h},$ $P_{h},$ $h\in \mathcal{H}_{1}$ $Q_{h}=\delta_{h}^{+}+\delta_{h}^{-},$ $P_{h}=i(\delta_{hh}^{+}-\delta^{-})$
$Q_{t}=D_{t}^{+}+D_{t}^{-}$ , $P_{t}=i(D_{t}^{+}-D_{\overline{t}})$
$\{Q_{t}\}_{t\geq 0}$
$Q_{s}Q_{t}\neq Q_{t}Q_{s}(0<s<t)$ :
$Q_{S}Q_{t}\Omega=x[0,s)\triangleright\chi_{[0,t})+s\Omega$ ,
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$Q_{t}Q_{S}\Omega=x[0,t,)\triangleright x_{[0,s)}+s\Omega$ ,
$(\chi_{[0,s)}\triangleright\chi_{[0,t}))(t_{1}>t_{2})=\{$
1($s>t_{l}>t_{\mathit{2}}\geq$ 0 ),
( ),
$(x_{[0,t})\triangleright x_{[)}0,s)(t1>t_{2})=\{$
1($t>t_{1}>t_{2}\geq 0$ $s>t_{2}$ ),
$0$ ( ).
$\{P_{t}\}_{t\geq 0}$
$\{Q\mathrm{r}\}_{t\geq 0}$ ( $\{P_{t}\}_{t}\geq 0$ )
2
$D_{t}^{+},$ $D_{t}^{-}$
51 { $D_{t}^{+},$ $D_{t}^{-\}_{t}}\geq 0$ $\phi$ KUUmmerer
$s_{1}<t_{1}\leq s_{2}<t_{2}\leq\cdots\leq s_{n}<t_{n}$ [si, $t_{i}$ ),
$i=1,$ $\cdots,$ $n$ , $C^{*}$ $A(s_{i}, t_{i})=c*(1, \delta^{+}, \delta_{x_{1}}\chi\iota_{S}i’\iota i^{)}-Si^{\mathrm{t})},i),$ $i=1,$ $\cdots,$ $n$ ,
$\emptyset(A_{1}A_{2}\cdots A_{n})=\phi(A_{1})\phi(A_{2})\cdots\phi(A_{n}),$ : . $\forall A_{1}\in A_{1},$ $A_{2}\in A_{2}\cdots A_{n}\in A_{n}$ .
52 $\{Q_{t}\}_{t\geq 0}$ ( $\{P_{t}\}_{t\geq 0}$ ) $\phi$ K\"ummerer
$\{Q_{t}\}_{t\geq 0}$ $\phi$ 33(
‘. - )
53 $\{Q_{t}\}_{t\geq 0}$ $Q_{t}-Q_{s}(0\leq s<t)$ $\phi$
$\mu_{s,t}$
$0$ $t-s$ :
$\frac{d\mu_{s,l}}{d\lambda}(x)=\{$
$\frac{1}{\pi\sqrt{(\sqrt{2(t-s)}+x)(\sqrt{2(t-s)}-x)}}$
$(-\sqrt{2(t-s)}<x<\sqrt{2(t-s)})$ ,
$0$ ( ).
5.3 33 ‘. -
\yen
33 –
4 $Q_{t}^{()}boson\text{ }$
$Q_{t}^{(f^{er}mion\rangle}\text{ }$ $Q_{t}^{(f^{re}}e$
)
$\text{ }$ Fock
$Q_{t}^{(mono\rangle}\text{ }$ ( )
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Fig. (1a) Gaussian Law Fig. (1b) Bernoulli Law
Fig. (1c) Wigner’s Semicirle Law Fig. (1d) (Standard) Arcsine Law
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